Forty-one permanent and temporary ponds have been studied in a mountain range in the center of Spain. Abiotic variables are used to characterize the ponds. Spatial and biocenotic distribution patterns of macroinvertebrates with special reference to the water mite fauna are considered.
Introduction

Data analysis
Data analysis was done with the BMDP Computer Package (Dickson, 1983) . Programs 1M, 2M and 4M were used for cluster and principal component analysis (P.C.A.). Program 1M used a similarity matrix obtained by applying the Jaccard index to water mite faunal records in ponds. In this case, the average (U.P.G.M.A., see Sneath & Sokal, 1973) was chosen for clustering. In program 2M we selected the Euclidean distance and the centroid algorithm for clustering. Principal components were obtained from the correlation matrix. Analysis of correspondence was done using Lebart & Fenelons (1973) program.
Spatial trends
The main purpose of this work has been to investigate the spatial and biocenotic trends in the pond communities of a mountain range. The search for the pattern of spatial directionality was carried out using the Wald-Wolfowitz, non-parametric run test (Siegel, 1956; Wratten & Fry, 1980) . Only two spatial directions, North-South and East-West, were analyzed for each of the following cases: the distribution pattern of ponds, water mites, calanoid and cyclopoid copepods and hemiptera, respectively. It was thought that each group would present a different kind of disperson and survival if the ponds dried up. Table 1 shows the values of quadrats, ponds and organisms used for the analysis, where X is the mean 
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CU number of ponds or organisms per quadrat, r is the number of runs and nl and n 2 the number of + and -signs respectively. The null hypothesis, which states that the distribution of ponds and organisms in the area of study is random, could not be rejected in any case. That does not mean that random distribution or organisms has really been proved (Pielou, 1969) .
This result is reinforced, as we will see below, when the faunal and geographic similarity between ponds is examined. Neighbouring ponds do not necessarily contain similar fauna.
Abiotic/Biocenotic trend
First we have analyzed whether there is a clear pattern of distribution of ponds in relation to abiotic variables. Figure 2 and Table 2 synthesize the values of the abiotic variables.
Two different analyses have been performed, one of classification and the other of ordination by P.C.A. Fig. 3 shows the resulting dendogram obtained from clustering with the following abiotic variables: pond surface and depth, hardness, alkalinity, pH, altitude, vegetation and bottom type (this was codified as follows: muddy = 1; stony/muddy = 2; sandy = 3). At an amalgamation distance of 1.2888, 6 cluster groups were obtained. Despite some minor disagreement, these groupings could be explained in terms of the temporary or permanent nature of the ponds. Minor disagreement could be due to the conflicting nature of certain ponds, that, in very dry years, could behave as temporary, and, in wet ones, as permanent ponds.
To clarify this hypothesis, a P.C.A. has been done using the following variables: altitude, area, depth, alkalinity, hardness and pH. Table 3 shows the eigen values, the cumulative proportion of total variance for 6 factors, and contribution of variables to factors I and 2. The first two factors explain more than 67% of the total variance. Figure 4 plots the ponds in the coordinated diagram formed by the first two factors. Looking at the contributions of variables to factors, alkalinity, pH and hardness have the highest contribution to factor 1 and depth, area and altitude to factor 2. If we eliminate pH and altitude for their lower variability, the coordinated space could be divided into a fourth area plane, where area I and II correspond to permanent ponds with low and high hardness and alkalinity, respectively. Area III and IV have temporary ponds with low and high hardness and alkalinity, respectively. It seems, then, that abiotic variables define ponds in terms of their temporary or permanent nature, although this pattern is not so well defined as to allow us to make a clear hierarchical classification. Although the extremes, the always permanent and temporary ponds, could be clearly distinguished, between them exists a continuum of alternatively temporary or permanent 6.5 6.5 6.5 6.5 6.5 6.5 7.2 6.8 6.5 6.4 6.4 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.2 7.2 6.4 6.2 6.5 6.0 6.5 6.0 7.0 6.9 7.2 6.4 6.4 6.1 6.0 6.0 6.5
ponds, that depends more on the climate of the area Prior to cluster analysis those ponds with only one than the characteristics of the pond.
species and those species found in only one pond were eliminated. Figure 5 shows the dendogram obtained through a similarity matrix. At a 50% similar-3. Water mite biocenotic trend ity level, 6 cluster groups are obtained. If they are analysed with regard to the temporary or permanent Patterns of ordination and classification of the faunature of the pond, it is found that there is no conna have been obtained only of water mites, for which gruence in any one case. Permanent pond fauna reextensive data from the sierra already exist (G.-main in permanent ponds and temporary fauna in Valdecasas & Camacho, 1986) . Table 4 shows pond temporary ones. water mite distribution in the sierra.
Suspecting that fauna similarity could be due to al, complementary space, we have done a correspondence analysis for the water mite fauna. Table 5 includes the factor contributions for ponds and water mite species. The first three factors account for 46% of the total variance (I = 20.28%; II= 14.62o%; III = 12.16%). Figure 6 shows the scatter diagram of the first two factors, and our interpretation of the ordination scheme. Ponds ordinate in the first factor mainly with respect to their permanent or temporary nature. Those that belong more clearly to one or other of these categories have the highest contribution to this factor. Factor two does not have a clear interpretation in terms of pond ordination.
The species with the highest contribution to factor I are, on the one hand: Hydrachna rhopaloidea, Arrenurus octagonus and Hydrachna globosa and, at the other extreme, the species of the genus Eylais: E.
extendens and E. hamata predominate. Factor II is strongly influenced at its positive extreme by Hydrachna globosa, Arrenurus octagonus, Limnesia Koenikei and Neumania deltoides. The highest contributions belong to the negative part of the projected factor, with Piona nodata, Euthyas truncata and Pionopsis lutescens being the most important species.
A detailed study of species contribution to factors I and II reveals a vertical gradient of temporary versus permanent species, and an early versus late gradient in the horizontal direction. Eylais extendens and E. hamata predominate in temporary waters but Hydrachna globosa, H. rophaloidea and Arrenurus octagonus are typical of permanent waters. Those species between Pionopsis lutescens and Piona nodata and Hydracna globosa, Arrenurus octagonus, Limnesia koenikei and Neumania deltoides ordinate in an early-late fashion.
On the whole, the early species tend to be present in temporary waters and the gradient moves toward permanent waters where the 'later' species predominate.
Discussion
The irregular distribution of ponds through the area of study, although not completely rejecting the random null hypothesis, does not allow us to accept it. Not every quadrat was searched completely for the total number of ponds they contained. Once a pond was located in a quadrat, the search was stopped, and, unless some other pond in the quadrat was in sight, no more were included. In some areas, the distribution of the ponds studied reflects their accessibility, although not all were near a road or path.
The distribution of organisms in the ponds does not show any definite pattern. Even the proximity of ponds does not assure similarity in their fauna. This fact is a well-recognized one in the literature (Wiggins et al., 1981) of different kinds of organisms. In our case, several factors seem to combine to produce what should be a complex pattern. Even within the same group of organisms, different species have different ways of dispersing and enduring until the next cycle. Some of them survive in the same pond in a resting phase, and some leave the ponds when dry and return when they fill. What complicates the possibility of clarifying this unclear pattern, is that, as has been pointed out by several authors (Williams, 1983; BaltanAs, 1985) , during its annual cycle, a pond is a succesion of communities; different seasonal samplings for different ponds greatly increase the variability of their species populations at any given time than if compared for a whole annual cycle, and perhaps this could show a more understandable spatial pattern.
In the present state, our findings only strengthen the fact that, apparently, proximal ponds very frequently have a markedly different population.
Analyses of abiotic components have shown the relative independence of the chemical variables from the morphological ones, that is, area, depth and location (altitude). But these last are clearly related to the temporary or permanent nature of the ponds. In an area like the Sierra del Guadarrama, in some years a pond could be filled as late as December, but with snow, although it is more regularly filled by October with the first rains. Only clear extremes will dry up or retain water under very different sets of conditions. More intermediate ponds will shift to the permanent or temporary category, depending on that year's climatic conditions.
Although the physico-chemical variables studied have been few, it seems that only organisms, that can integrate long, enduring patterns in their life strategies, will be useful to discriminate and classify those ponds that in a short sampling period, (which could be a few years!), do not behave in a definite way.
Water mite taxocenosis is an example of this last assertion. One source of variability is the different life patterns. Species living in temporary ponds show two different strategies: overwintering in the dry pool basin mainly as egg or larvae, but in some species with nymphal and adult resistant states, and spring migrants to temporary ponds from permanent ones. Species of the family Hydryphantidae (Genus Hydryphantes, Euthyas and Thyas belong to it), F. Pionidae (G. Piona and Tiphys) and Arrenuridae (G. Arrenuridae) use the first strategy, and F. Eylaidae (G. Eylais) and F. Hydrachnidae (G. Hydrachna) show the second strategy (Wiggins et al., 1980) . ITemporary ponds of the Sierra de Guadarrama are typical, autumnal pools, filling in October -November and drying up at the beginning of July. Neither of the two strategies makes any difference to the area under consideration.
What does make a difference is the time of maturity, and this is not necessarily correlated with species strategy but with pond nature. Those species living in temporary ponds tend to be adult early in the year: Piona nodata, Pionopsis lutescens, Euthyas truncata, Eylais extendens, E. hamata and E. tantilla. Those living in permanent water reach maturity mainly by July-August: Neumania deltoides, Limnesia koenikei, Hydrachna globosa and the Arrenurus species, excluding A. papillator.
Some species can live in temporary or permanent ponds. Hydryphantes species that have deutonymph and adult resistant states, depending on weather conditions, could overlap with those species typical of permanent water bodies.
In conclusion, lenthic water mite taxocenosis of the Sierra de Guadarrama clearly segregates, depending on the permanent or temporary nature of their ponds. An early arrival to the adult state is associated with those species living in temporary waters while the eclosion is later for those species living in permanent ponds. The gap between these two categories is filled by those species that are able to survive in both environmental conditions.
Summary
The study of the spatial distribution of the ponds of a mountain range does not show any geographic trend. A similar non-especific pattern is shown by the groups of organisms tested: water mites, calanoid and cyclopoid copepods and hemiptera.
Data analysis of the physico-chemical variables taken from 41 ponds, point to the permanent or temporary nature of the ponds as the most important characteristic, in order to classify them in discrete groups. The same trend is observed when the analysis done is an ordination.
Water mite species distribution in the ponds of the mountain range corroborate this perspective with a clearer pattern: the importance of the permanent versus temporary nature of ponds in relation to their inhabitant organisms. An early-late trend of adult eclosion is related to pond type. Early species are favoured by temporary ponds and 'later' species by permanent ponds.
